Effect of four test diets differing in the ratio of polyunsaturated to saturated fats (P/S. 1.8 vs 0.28) and two cholesterol levels (1,000 vs 300 mg/day) for each level of the P/S ratio was determined on plasma lipid levels, lipoprotein compositions and concentrations, and fecal steroid excretion in a controlled diet study with 11 normal young men using a crossover design. 
. In the present study, a controlled-feeding study was conducted to elucidate the effect of dietary cholesterol and degree of fat unsaturation on plasma lipid levels and lipoprotein compositions, particularly those of HDL, in free-living normolipidemic young adult men.
Materials and methods

Subjects
Twelve young adult males were carefully selected from a pool of 25 university students on the basis of a physical examination and medical history. Subjects with a family history of hyperlipidemia were not selected. None of the subjects were taking medications known to affect lipid metabolism.
None of them were smokers. They were not permitted to drink alcohol during the study period. They were instructed not to change their routine physical activities.
Prior to admission to the study each subject was individually counseled by a dietitian to keep dietary records ofeach meal and collect complete stool. One of three subjects on Diet D withdrew his participation from the study for personal reasons. Personal data on the subjects at admission and ranges of body weights through the study are given in Table 1 to saturated fat (P/S, 0.28 or 1.8). They were the diets high in P/S ratio and high cholesterol (P/H), low in P/S ratio and high cholesterol (S/H), high in P/S ratio and low cholesterol (P/L), and low in P/S ratio and low cholesterol (S/L). The composition and energy sources of the diets with fat modifications are given in Table 3 . The diets were formulated by adding beef tallow or saffola margarine to alter P/S ratio and by using egg yolk to increase cholesterol level in the diet.
The dietary exchanges
were made in such a way that the total calorie intake remained constant. serves as a block in a completely randomized block design and that two isocholesterol diets differing in P/S Experimental design ratio were tested on each subject.
A crossover design was used for the study over a 12-wk feeding period. Two isocaloric diets were successively Laboratory analyses tested on each group consisting of three subjects. Diet A Blood samples were obtained from an antecubital was fed first for 6 wk followed by Diet B for another 6 vein in vacutainers containing 0.1% ethylenediaminetetwk in crisscross pattern as shown in Figure  1 . The raacetic acid (EDTA) after a 14-h overnight fast on T Each group of subjects was sequentially placed on two different diets differing only in P/S ratio.
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OH AND MONACO 42.5 ± 9.2t
28.5 ± 10.6#{176} P/H: High P/S ratio, high cholesterol; S/H: Low P/S ratio, high cholesterol; P/L: High P/S ratio, low cholesterol; S/L: Low P/S ratio, low cholesterol.
* Mean ± SD of 3 subjects for groups I, II, III and 2 for IV. Blood samples were collected while subjects were on the ad libitum diet (T = 0) and at the end of the first diet (T = 6). During the second 6-wk diet period, blood samples were taken after I (T = 7), 3 (T = 9), and 6 (T = 12) wk on the second diet in order to determine the carry-over effect of the first diet on the plasma lipid levels. was carried out at 10 V/cm for 4-6 h depending on the assay. Antibodies were produced in rabbits for apo A-I and goats for B, C and E apoproteins.
Analysis offtcal steroids
Feces were collected for 1 whole wk between two fecal dye markers, FDC Blue #1(50 mg of the dye plus 200 mg methylcellulose) in a gelatin capsule which were orally taken on day 1 and day 7 during the periods as indicated in Figure  1 . The pooled feces were weighed and homogenized in a paint-blender with a measured volume of water. Aliquots of each homogenate were transferred into weighed plastic containers and dried in a freezer dryer. The dried fecal aliquots were ground with a mortar and pestle and stored at -20#{176}C until they were used for steroid analysis.
Neutral and acidic fecal steroids were extracted from 0.5 g of dried fecal powder in the presence of two internal standards, 5a-cholestane for neutral steroids and hyodeoxycholic acid for acidic steroids, respectively. The extraction procedures of Grundy et al (20) were used. Q was packed into a 6-ft glass column with 2 mm ID.
The column temperature was 260#{176}C and the helium (carrier gas) flow rate was 33 mI/mm.
For the bile acid analysis a shorter column (3' X 2 mm ID) was packed with 3% SP-2250 on 100/120 mesh Supelcoport (Bellefonte, PA). The column temperature was 270#{176}C and helium flow was 40 ml/min.
The dried bile acid extract was methylated with 3 ml of fresh Methanolic-HC1 (3%), and redissolved in 100 il of ethyl acetate to inject onto the column.
The gas chromatography was equipped with a reporting integrator (H/P model 3390A, Hewlett Packard, Avondale, PA) which printed out percent of areas of each bile acid peak by reference to the internal standard, hyodeoxycholic acid.
Stausucal analysis
The effect of treatment order ofthe two diets on each subject group was determined by the statistical treatise 
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FIG 2. Effect of dietary cholesterol and P/S ratio on plasma cholesterol levels. P/H diet, 1,019 mg cholesterol/ day and P/S ratio, 1.95; S/H diet, 1,028 mg cholesterol/day and P/S ratio, 0.24; P/L diet, 285 mg cholesterol/day and P/S ratio, 1.84; S/L diet, 279 mg cholesterol/day and P/S ratio 0.23. es +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 0 re, N Ce, 0 N Ce) 0 00 
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Fecal excretions of neutral and acidic steroids are given in The ranges of cholesterol levels and the P/S ratios contained in the diets of this study were not extreme so that the present diets low in cholesterol and high in P/S ratio may be adopted and maintained in a free-living state.
Throughout the study periods, caloric adjustments were made as required to maintain body weight within 2 lb variation. The 11 subjects who completed the study have maintained their body weights within that range. Participants in this study were well-motivated and complied well with the diets. What our present data revealed was that the plasma cholesterol levels of the subjects were increased by lowering the P/S ratio and decreased as the consequence of increasing the P/S ratio. 
